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Abstract 
In order to rank and cluster the Pollution state  in 31 provinces, cities and autonomous regions, the MATLAB software is used and 
the principal component analysis and the K-M cluster analysis are conducted on the data reflecting the Pollution state of each area. 
The results show that the provinces or cities with high comprehensive , scores are Hebei,Shandong,Liaoning,Jiangsu,Henan 
according to priority; the provinces or autonomous regions with low comprehensive scores are Tibet, Hainan, Qinghai, Beijing, 
Tianjin, Ningxia, Gansu.  
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1.Introduction  
According to the statistics from the statistical yearbook, the principal components which reflect the Pollution state  
of each province are extracted by using the MATLAB software and the self-programming program. Ranking the 
principal component according to the comprehensive evaluation function and the KM clustering is conducted on the 
front five principal component which have reflected 85% information of all the statistics.  
2.Data and research method 
The data come from China Statistical Yearbook [1],  in which 4 indicators concerning the net income in 31 
provinces (excluding Hong Kong, Macau and Taiwan ), are selected as the original data to analyze the Pollution state  
in each province of China.     
By using the MATLAB software and self-performing program, I extract the principal components of some statistical 
indicators which reflect the Pollution state of each province in China, rank the principal components by using the 
comprehensive evaluation function and conduct KM clustering on 2 components which reflect 85% information of the 
data. 
3.Results and analysis 
The results obtained by computer operation can be seen on Table 1 and Fig.1, Fig.2 and Fig.3. The lower the score 
of the comprehensive evaluation function, the better the Pollution state  in a province. It can be seen from Table 1 that 
the provinces with the high score in the comprehensive evaluation are Hebei,Shandong,Liaoning,Jiangsu,Henan, in turn; 
the provinces with low score in the comprehensive evaluation are Tibet, Hainan, Qinghai, Beijing, Tianjin, Ningxia, 
Gansu. in turn.  
4.Conclusions and discussions 
The government should manage serious pollution of the Hebei,Shandong,Liaoning,Jiangsu,Henan region And 
prevent pollution diffusion. 
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Figure 1.  The comprehensive score clustering of Pollution state in 31 provinces and cities in China 
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Figure 2.  Rankings of comprehensive scores of the Pollution state  in 31 provinces and cities in China comprehensive scores 
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Figure 3.  Distribution of comprehensive scores for the economic staus  in 31 provinces and cities in China Number of provinces and cities 
comprehensive scores of the Pollution state 
 
TABLE I.  PRINCIPAL COMPONENT SCORES,COMPREHENSIVE EVALUATION FUNCTION AND RANKINGS OF THE POLLUTION  STATE  IN 
31PROVINCES 
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Amount of 
COD 
Discharged 
by Region 
(10 000 tons) 
 
 
 
 
 
Emission 
and 
Treatment of 
Industrial 
Waste Gas 
by Region 
(100 million 
cu.m) 
 
 
Volume of 
Sulphur 
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(10 000 tons)
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Industrial 
Solid 
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(10 000 
tons) 
 
 
 
No
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Scores of the first five 
principal components(1,2) 
containing 85% information 
of the original data 
 
 
 
 
 
Beijing 10.1 4316 12.3 1157 1 4 -2.1864   -0.3617 
Tianjin 13.3 6005 24.0 1479 2 5 -1.8819   -0.3292 
Hebei 60.5 37558 134.5 19769 3 31 3.6634   -1.2571 
Shanxi 35.9 23180 130.8 16213 4 26 2.1271   -1.3717 
Inner Mongolia 28.0 20190 143.1 10622 5 22 1.4065   -1.0326 
Liaoning 58.4 40219 113.1 15841 6 29 3.1121   -1.0202 
Jilin 37.4 6155 37.8 3415 7 10 -1.1478    0.2429 
Heilongjiang 47.6 7796 50.6 4472 8 14 -0.6501    0.4275 
Shanghai 26.7 10436 44.6 2347 9 8 -1.1208   -0.0898 
Jiangsu 85.1 25245 113.0 7724 10 28 1.8836    0.9069 
Zhejiang 53.9 17633 74.1 3785 11 20 0.1551    0.4663 
Anhui 43.3 15749 55.6 7569 12 18 0.0813   -0.1741 
Fujian 37.8 9150 42.9 5371 13 12 -0.7220    0.0065 
Jiangxi 44.5 7456 58.3 8190 14 15 -0.2361   -0.0059 
Shandong 67.9 33505 169.2 12988 15 30 3.2513   -0.3039 
Henan 65.1 20264 145.2 9557 16 27 1.8839    0.2255 
Hubei 58.6 11558 67.0 5014 17 19 -0.0426    0.6370 
Hunan 88.5 9249 84.0 4520 18 21 0.4329    1.6716 
Guangdong 96.4 20510 113.6 4833 19 25 1.5115    1.6358 
Guangxi 101.3 11643 92.5 5417 20 23 0.9430    1.9352 
Hainan 10.1 1345 2.2 220 21 2 -2.5554   -0.2080 
Chongqing 24.2 7351 78.2 2311 22 11 -0.9370   -0.0933 
Sichuan 74.9 12997 114.8 9237 23 24 1.2711    0.7253 
Guizhou 22.2 6842 123.6 5844 24 17 -0.1016   -0.4696 
Yunnan 28.1 8316 50.2 7986 25 13 -0.5539   -0.5201 
Tibet 1.5 13 0.2 6 26 1 -2.8003   -0.4272 
Shaanxi 33.2 9706 88.9 6121 27 16 -0.1556   -0.2175 
Gansu 17.1 5685 50.2 3199 28 7 -1.3596   -0.3612 
Qinghai 7.5 3237 13.5 1337 29 3 -2.2493   -0.4352 
Ningxia 13.2 4403 34.8 1143 30 6 -1.8780   -0.2644 
Xinjiang 28.7 6154 58.5 2438 31 9 -1.1442    0.0621 
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